Stochastic perturbation theory is used to study the propagation of plane seismic waves in a medium in which random fluctuations in local density and elastic shear modulus are considered. Random horizontal stratification is modeled by the use of anisotropic correlation functions for these variables . The results indicate that the P-wave (S-wave) group velocity is increased (decreased) when kl>1; the oppossite occurs when kl<1. The changes for the phase velocities are in the opposite sense. Attenuation coefficients are given for the P, SH and SV components. The results agree with a calculation (BOURRET , 1980) using the parabolic approximation (valid only for kl>1) .
do not occur.) And by limiting the coordinate dependence to x1, we have chosen the wave propagation in this direction. The situation is shown in the figure.
The calculation of the coherent, or ensemble mean, wave is accomplished by means of random perturbation theory. The theory is given in BOURRET (1962 BOURRET ( , 1965 , FRISCH (1968) and more recently in HASAN (1973) .
We shall set Eq. (1.5) for H (i.e., SH) aside, temporarily, since it is not coupled to the other equations of P and SV. The results for (1.5) can be written down intuitively from the analysis of P and SV as we shall see. These coupled equations are
The P and S appearing on the left-hand-sides can be obtained in terms of the material on the right-hand-side by means of these Green's functions as follows:
We shall also need the expressions for dS/dx and dP/dx which are obtained directly from the foregoing;
We now introduce these last four expressions into the right-hand terms of (2.1) and (2.2), take the ensemble averages, and obtain the following integro-differential equations for the coherent fields (after a shift of variables on the right-hand-side). We shall introduce into the aforementioned equations the trial solutions
Knowing the Green's functions (2.3) and (2.4), and the autocorrelation functions, Appendix I, we can evaluate the equations (2.7) and (2.8). We obtain an expression which we shall write symbolically as Given the approximations made (notably (2.17), it is interesting to observe that our results (2.22) and (2.23) are identical to the results obtained in the above mentioned study (BOURRET, 1980) which uses the parabolic approximation. This means that the full-wave treatment (hyperbolic wave equation) coincides with the paraFrom the expressions (2.22) and (2.23) one can derive (as we did in BOURRET, 1980) the group velocities, Up, Us; we should remark that, in contradistinction to the phase velocities, the S-group velocity is increased and the P-group velocity decreased.
down and P accelerated.
APPENDIX I
The cross-correlation functions are obtained by assuming the general form which combines simplicity, physical plausibility and has finite derivatives at the origin. Not many other simple functions have these desirable properties. See the discussion in BOURRET (1980) which leads to
Note that
The results (A.4)-(A.7) follow by carrying out the indicated operations using the function defined by (A.1) and (A.2). Note that, unlike the wave are dependent upon all three coordinates, but that these coordinates vanish when one arrives at Eqs. (2.10) and (2.11). First consider Eq. (2.9): one obtains for the first term on the right-hand-side references on stochastic perturbation theory. 
